Detrusor smooth muscle cells of the guinea-pig are functionally coupled via gap junctions in situ and in cell culture.
Intercellular communication between smooth muscle cells is crucial for contractile behaviour in normal and pathologically altered urinary bladder. Since the study of coupling is difficult in situ, we established cell cultures of bladder smooth muscle cells to analyse coupling mechanisms. Microinjection of Lucifer yellow demonstrated syncytia composed of only a few to several dozen cells. Electron-microscopic examination of freeze-fracture specimens and ultrathin sections revealed that the dye-coupling was based on typical gap junction formation between the cultured smooth muscle cells. Furthermore, we were able to demonstrate gap junctions within the tissue fragments from which the primary cultures were grown. By Western blotting, we found connexin-43-positive protein bands both in native tissue probes from the guinea-pig urinary bladder and in smooth muscle cell cultures. Extracellular electrical stimulation of single cells evoked calcium transients, as visualized by fura-2 ratiofluorimetry. Calcium waves propagated throughout the syncytia with a declining amplitude, showing that the calcium signal was not regenerative. Therefore, the calcium signal was probably transmitted by a diffusible factor. These findings correlated well with the dye-coupling that we found between detrusor smooth muscle cells in situ. The use of smooth muscle cell cultures therefore seems to be a feasible approach for studying coupling behaviour in vitro.